Prediction of cerebral ischemia by ophthalmoscopy after carotid occlusion in gerbils.
The Mongolian gerbil provides a unique model of unilateral focal cerebral ischemia because of the lack of posterior communicating arteries in all gerbils as well as an absence of an anterior communicating artery in approximately 20% of the gerbil population. It is unclear how to identify unequivocably the subpopulation of animals that would suffer a severe focal cerebral ischemia after unilateral carotid occlusion. Ninety-three male gerbils were exposed to unilateral occlusion of the right common carotid artery. The severity of neuronal loss was evaluated histologically in gerbils selected as having significant focal ischemia based on either behavioral criteria (i.e., the demonstration of stereotypical behavior within 1 hour after occlusion) or ophthalmoscopic criteria (i.e., interruption of the retinal arterial perfusion within 10 minutes of carotid ligation as assessed with an ophthalmoscope). After 3 hours of unilateral carotid occlusion, cerebral blood flow was reinstated for 24 hours before fixation for histological analysis. The viability of the CA1 region of the hippocampus, lateral cortex, and medial cortex was scored on a scale of 0-4 based on the percentage of apparent neuronal loss (e.g., 0, no damage; 4, > 75% damage (the Viability Index). Twenty-eight percent of the gerbils met the behavioral selection criteria, and 17% met the ophthalmoscopic criteria. In the specimens selected by behavioral criteria (n = 7), 30% demonstrated no evidence of postischemic neuronal loss; the mean +/- SEM Viability Index scores for CA1, lateral cortex, and medial cortex were 1.6 +/- 0.6, 1.0 +/- 0.3, and 0.3 +/- 0.2, respectively. Of the animals selected by ophthalmoscopic criteria (n = 12), 100% had severe ischemic tissue damage to the ipsilateral hemisphere; the Viability Index scores for CA1, lateral cortex, and medial cortex were 3.5 +/- 0.1, 3.1 +/- 0.2, and 1.2 +/- 0.2, respectively; all scores were significantly larger than those observed in the behaviorally selected group. Selection of animals by ophthalmoscopic criteria provides a reliable, consistent method to predict animals with severe focal cerebral ischemia.